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DECsystem-lOs  and  -20s. 
The  large  interactive  computers 
that  can  be  as 
diversified  as  you  are. 


Digital  is  changing  the  way 
you  use  large  computers. 

A  lot  of  people  need  to  use  your  computer 
resources.  Like  engineers.  Students.  Financial  spe¬ 
cialists.  Secretaries.  Project  managers.  Researchers. 

That's  why  at  Digital,  we've  always  designed  our 
large  interactive  computers  to  take  on  a  whole  range 
of  applications  and  continue  to  run  efficiently. 

In  fact,  DECsystem-lOs  and  DECSYSTEM-20s 
often  handle  more  than  a  hundred  different  users 
running  different  jobs  in  a  variety  of  languages.  All  at 
the  same  time. 

Now  Digital  introduces  several  new  features  that 
take  this  large  system  versatility  even  further. 
Advanced  communications  for  1981. 

Digital's  latest  communications  capabilities  let  you 
extend  your  computer  resources  to  your  most  distant 
and  diverse  users. 

For  example,  you  can  use  the  new  HASP  and  2780/ 
3780  emulators  for  remote  job  entry  and  terminators 
for  communications  with  IBM  products. 

And  you  can  use  our  latest  networking  software  to 
set  up  communication  links  with  virtually  any  other 
computer  from  Digital  -  even  across  architectures. 

The  new  DECnet-20  offers  task-to-task  communi¬ 
cations  between  nodes.  Network  file  transfers.  And 
network  management. 

For  DECsystem-10  users,  there's  also  the  latest  ver¬ 
sion  of  ANF-10.  With  features  like  multipathing  for 
simultaneous,  multiple  communications  between 
DECsystem-lOs.  And  because  terminals  are  on-line  in 
the  network  only  when  characters  are  actually  being 
typed,  you  can  add  more  users  and  get  better  produc¬ 
tivity  from  your  entire  network. 


We've  also  continued  to  develop  our  full  range  of 
languages.  And  because  you  can  run  multiple  lan¬ 
guage  applications  simultaneously,  you  can  choose 
the  right  language  for  every  job. 

There's  a  globally  optimizing  FORTRAN.  A  full- 
featured  mainframe  COBOL,  with  multikey  ISAM, 
certified  against  ANSI-74  Standard  at  the  FIPS  High 
Level.  An  APL  that's  recognized  as  the  industry 
leader.  Plus  highly  interactive  BASIC,  ALGOL,  and 
the  new  BUSS. 

We've  even  improved  the  operating  systems.  With 
a  new  GALAXY  software  package  that  can  handle 
multiple  batch  applications  simultaneously. 

For  16  years.  Digital  has  led  the  industry  in  large, 
interactive,  multiuser  systems. 

Find  out  why.  Call  Digital's  Sales  Representative, 
nearest  you  for  details  on  the  lastest  improvements  to 
our  DECsystem-lOs  and  DECSYSTEM-20s. 

They're  the  large  interactive  computers  that  can  be 
as  diversified  as  you  are. 

Digital  Equipment  Corporation,  MR1-1/M55, 
200Forest  St.,  Marlboro,  MA  01752.  Tel.  617-467-6885. 
European  Headquarters:  12  Av.  des  Morgines, 
CH-1213  Petit-Lancy/Geneva.  In  Canada:  Digital 
Equipment  of  Canada,  Ltd. 


We  change  the  way 
the  world  thinks. 


By  Max  P.  Beere 


POWER 

OF 

TELECOMMUNICATIONS 


For  centuries,  the  idea  that  the  fu¬ 
ture  could  be  different  from  the 

telligent  minds.  Agricultural  so¬ 
cieties  of  the  past  were  based  on  the 
rhythm  of  seasons,  and  the  future 
was  regarded  quite  naturally  as  an 
endless  repetition  of  the  past. 
Therefore.  ?  totally  passive  attitude 
toward  the  future  prevailed. 

Now  industry  and  science  with 


WE’VE  UNLEASHED  IT 
CAN  WE  CONTROL  IT? 


the  fledgling  Bell  System  for 
$100,000  because  'the  telephone 

was  just  a  toy." 

Strange  Union 

Today  we  exist  in  a  world  -where 
computers  and  communications 
have  become  inextricably  entwined. 

tics  and  protocols  of  services,  sys- 
of  architecture,  accolades  and.  yes, 

‘lrsPa  strange  union  to  behold.  It's 
a  union  of  competition,  entrepre¬ 
neurship  and  controlled  monopoly 
—  strange  bedfellows.  It's  a  union  of 
vision  and  change,  a  combination  of 
technological  advancement  and  in¬ 
tellectual  acceptance.  It's  a  blend¬ 
ing.  this  computer-communication 
relationship,  that  is  moving  too  fast  * 
for  comfortable  tolerances.  But.  tol- 


IBM  Communication  Network  Users: 

Introducing  the  instant  network 
productivity  expander. 

One  low-cost  multifunction  tool 
to  triple  the  productivity  of 
your  communication  networks. 


Five 

System  Family 

obseEH 


Nine 

Functions 


Call  today: 
800-343-6676 


NOW  EDP  AND 
COMMUNICATIONS 
MANAGEMENT 
ARE  TALKING  AND 
SWITCHING  DATA 

•••  all  on  one  system! 


It's  all  possible  on  the  ROLM* 
Computerized  Business  Telephone 
System  (CBX)  with  the  new  Data 
Communications  feature. 

-  There  are  real  advantages  to 
switching  both  voice  and  data  on  a 
telephone  system.  And,  now  it’s  faster— 
and  more  economical  than  ever  before 
on  one  truly  integrated  system.  If  your 
company  is  evaluating  a  new  telephone 
system,  the  digital  ROLM  CBX  with  the 
Data  Communications  feature  has  to 
be  considered. 

Data  Speeds  go  up— Costs  go  Down! 
The  ROLM  CBX  can  give  you  speeds 
up  to  19.2  kbps  per  connection  for 
asynchronous  data,  at  less  cost  than  a 


Any  ROLM  CBX  can  be  the  hub  of  an 


single  1200  bps  modem.  Advanced  data 
submultiplexing  techniques  allow  up 
to  40  data  connections  to  be  handled  in 
the  system  bandwidth  of  a  single  tele¬ 
phone  conversation. 

It’s  done  digitally  —  never  converted 
to  analog  unless  you  need  to  go  offsite, 
and  then  you  can  pool  your  modems 
to  cut  down  on  the  total  needed.  Digital 
switching  means  you  need  fewer 
computer  ports  and  trunks,  and  no 
modems  for  intra-facility  communica¬ 
tions  . . .  with  increased  user  access  at 
significantly  lower  cost. 

The  Data  Communications  feature  for 
the  ROLM  CBX  has  all  the  benefits  Of 
data  switching  plus  the  same  automatic 


route  selection  schemes  used  for  voice, 
to  help  reduce  toll  costs.  New  features, 
such  as  automatic  queuing  for  busy 
resources  and  one-button  automatic  con¬ 
nection  of  frequently  called  numbers— 
plus  a  package  of  management  Informa¬ 
tion,  test  and  control  features— 
contribute  to  enhanced  productivity 
and  savings. 

All  it  takes  are  a  few  Simple  Elements 


easily  and  inexpensively.  All  it  takes  are 
a  few  circuit  boards,  new  software,  and 
an  interface  unit  for  each  data  con¬ 
nection.  And  because  you  use  the  same 
telephone  wiring  you  use  for  voice, 
the  Data  Communications  feature  can 
be  installed  in  any  ROLM  CBX  in  less' 
than  a  day! 

What  about  the  Office  of  the  Future? 

You'll  be  ready  for  it,  without  major 
capital  investments.  The  Data  Commu¬ 
nications  feature  can  be  expanded 
incrementally  as  your  needs  dictate.  It’s 
designed  to  keep  your  options  open, 
and  it’s  available  for  your  future  now. 
Call  Toll-Free  Today. 

Put  the  future  of  your  data  communi¬ 
cations  in  your  hands  now.  Pick  up  the 
phone  and  call: 

(800)538-8154* 


More  than  just  talk. 


I  Telecommunications 


I  IBM  Commu mention  Network  Users: 

Introducing  the 
20,000-keystroke/hour 
data  entry  terminal... 

It  edits  like  a  mainframe ,  accepts 
multi-media  input ,  batches  on 
polled  lines ,  and  costs  peanuts.  * 
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RAYSOLVE 


RAY  DATA  II 


RAYKEY 

RAYDATAI 

Call  today: 
800-343-6676 


"The  FPR  will  be  the  first  evolution 
not  dominated  by  technology  but  by  die 
computer  user  and  his  problem-solving  needs." 


"The  future  is  rushing  in  upon  us 

too  fast  to  allow  for  the  comfort 

of  doing  things  the  way  we  always  have." 


“Here  are  four  reasons  why  we 
switched  to  NCR,”  says  Dale  A.  Dooley 
of  the  Iowa  Transfer  System. 


DOOLEY: 

The  Iowa  Transfer  System 
is  the  first  electronic  funds 
transfer  system  to  operate 
statewide.  Over  85  per¬ 
cent  of  the  commercial 
banks  In  Iowa  are  support¬ 
ing  members.  We  recently 
installed  an  NCR  8450  as 
the  central  element  —  the 
switch  —  in  our  network. 

NCR’s  SCHULTE: 

It's  the  element  that 
makes  the  remote  connect 
tions,  so  that  every  termi¬ 
nal  has  access  to  every 
bank  on  the  network.  AH 
across  the  state  of  Iowa. 

DOOLEY: 

Our  first  reason  for  going 
to  NCR  is  monetary.  With 
NCR,  our  costs  are  sub¬ 
stantially  lower  than  under 

our  previous  arrangement.  ,nc in  Des  Moines!  Jim  schui 
NCR’s  SCHULTE: 

And  at  least  a  bit  lower  than  the  other  alternatives  you 
explored. 

DOOLEY: 

Then  there  is  the  support  we  received  from  NCR  and 
from  you,  Jim.  And  NCR’s  known  commitment  to  EFT. 
NCR's  SCHULTE: 

NCR  representatives  are  specialized.  All  the  people  in 
my  group  work  exclusively  with  financial  institutions'. 
So  we  are  in  tune  with  current  financial  trends.  Other 


NCR  representatives  have 
parallel  specialties  so  they 
can  be  more  responsive  to 
the  problems  peculiar  to 
their  industries.  It’s  a 
concept  that  is  working 
well  for  us. 

DOOLEY: 

The  third  reason  is  soft¬ 
ware.  Only  NCR  could  pro¬ 
vide  the  switch  software 
.  we  needed  when  we  had  to 
have  it. 

NCR’s  SCHULTE: 

Not  only  did  we  meet  the 
deadline,  but  the  transition 
to  our  system  was  very 
smooth. 

DOOLEY: 

Finally,  our  decision  was 
influenced  by  the  depend¬ 
able  performance  of  the 
other  NCR  systems 
icr  district  manager.  within  the  network.  And  we 

have  had  the  same  experi¬ 
ence  with  this  system.  Our  uptime  level  has  been  very 
high  —  a  critical  consideration  when  you're  talking 
about  a  network  switch. 

In  the  NCR  office  nearest  you,  there  is  an  account 
manager  like  Jim  Schulte  who  specializes  in  your 
industry  and  knows  NCR  systems.  Learn  how  an  NCR 
system  can  help  you.  Phone  him  at  the  local  office.  Or 
write  to  EDP  Systems.  NCR  Corporation,  Box  606, 
Dayton,  Ohio  45401 . 
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"Throwing  more  money  and  more  people 
at  a  problem  makes  it  worse  not  better. 
This  lesson  our  industry  has  not  learned  yet" 


proficient 

technology 

products. 


ill.  They  don't  want  to  be  concerned 
ith  the  details.  If  that  mood  ipread- 
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“Believing  that  Large  computers 
will  control  office  functions  flies 
in  the  face  of  what's  going  on  in  companies." 


"There's  an  incredible  need  to  make 
processing  tools  easier  for  die  end  user. 

It's  a  fantastic  business  opportunity  in  the  '80s.' 


with  ten  multi-user  megabytes 


"In  semis,  systems  and  software, 

America  is  well  ahead  of  die  rest  of 

the  world.  It  may  not  stay  that  way,  however." 


mm 


"The  whole  issue  of  terminal- to- terminal 
communication  within  the  office  has  been 
very  significantly  short-changed  by  IBM." 


"There  are  lots  of  issues 

to  be  resolved  in  die  ISO  models  that 

SNA,  rightly  or  wrongly,  has  already  decided" 


"Packet  switching  is  not  the  answer 
to  the  maiden's  prayer.  It  doesn't  provide 
satisfactory  performance  under  all  conditions." 


X.25  within  the  U.S.  in  1981?  ing  to  be  willing  to  say  to  a  user,  given  the  responsibility  for  building  you]  to  send  special  commands  down 

'Yeah,  you  can  go  out  and  get  your  the  public  telephone  network  and  had  the  link  to  the  terminal  controller  or 

function  from  the  public  data  network  used  the  same  philosophy  as  SNA,  the  modem,  where  you  use  the  same 

The  only  demand  in  the  U.S.  right  or  you  can  get  it  from  us;  we  don't  care  then  all  the  subscribers  would  have  to  address  as  for  the  terminal  itself,  but 

now  [for  X.25]  is  by  multinational  cor-  which?"  hang  up  before  a  new  telephone  could  because  it's  a  question  of  command, 

porations.  1  think  there  are  a  few  inter-  In  the  short  term.  I  see  no  reason  to  be  installed.  the  modem's  microprocessor  will  rec- 

nal  users  within  General  Telephone  k  believe  that  IBM  is  changing  its  think-  They  absolutely  blew  it  with  SNA  ognize  a  deviant  addri»s.  They  have  a 

‘  that  would  like  to  go  3270  ing  about  being  very  conservative  and.  when  they  chose  the  lowest  layer  to  be  horrendous  —  — *  ~c  — ‘ 


ATLASTA 

We've  had  some  clients 
been  in  to  see  IBM,  and  IB 
them  all  the  lip  service,  "Y 
working  on  that  problem,'' 
lutions  (from  IBM]  are  not 

DAIA 

come  up  with  another  lay 

the  8100  to  perform  that  f 
passing  a  command  on  thro 

TERMINAL 

very  precious  cycles  in  an 
ondly,  they  don't  want  a  so 

to  have  to  pass  through  th 

GQMIANY 

So  there's  this  basic  menta 
that  has  never  come  to  gri] 

gether  a  physical  network  tl 

THATISNT 

pendent  of  the  application  ; 

Here's  a  nice  fundamental 
What  is  packet  switching?  I 

icmio 

It's  sending  information  i 
People  do  packet  switching 

netic  tapes.  If,  in  a  shared 

ANYONE. 

inufacturer  and  you’ll  ■  We  won't  hold  anything  back: 

work,  there  are  lots  of  usei 
behavior  of  any  one  of  then 
an  adverse  effect  on  perfoi 
the  rest,  packet  switching  tal 
proach  of  . . .  "All  right,  if 

would  otherwise  tie  up  th 

V  ( 


'Technology  will  give  us  orders-of- 
magnitude  increases  in  speeds.  Do  we 
need  to  pass  data  that  much  more  rapidly?" 


Remote  alpha-numeric  data  entry  isn't  a 
problem  anymore .  .  .  not  with  Alpha-Tone.  We 
designed  this  new,  portable.  Touch-Tone- 
Terminal  with  a  40-key  keypad  (26  alphabetic. 
10  numeric  and  4  function  keys)  that  means 
complete  alpha-numeric,  remote  data  entry  is 
simple.  For  everyone.  No  costly,  complex 
code  or  part  number  converslons-no  special 
training-no  problems. 

Alpha-Tone  couples  acoustically  to  the 
telephone  handset  (giving  any  telephone 
Touch-Tone  capability),  and  that  puts  remote 
alpha-numeric  data  entry  right  at  your  finger  tips. 


No  special  modems  required  .  Alpha-Tone 
is  compatible  with  all  existing  voice  response 

It's  light,  and  compact  enough  for  pocket  or 
briefcase.  And  it  s  light  on  the  pocketbook  too. 
because  at  under  S250,  (with  coupler  and 
carrying  case)  Alpha-Tone  does  more  and  costs 


present  speeds  ere  bordering  on  being 
inadequate  if  they're  not  already,  but 
there's  probably  no  need  for  higher 
speeds  in  the  area  of  interactive  appli- 


(|#')  Interface  Technology.  Inc. 

P.O.Box  21558 
10500  Kahlmeyer  Dr. 

St.  Louis.  MO  63 132 
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By  Gerald  W.  Williams 


focus on 

DATA  TERMINAL 
EQUIPMENT 


"Once  a  user  has  determined 

the  class  of  terminal  he  requires, 

he  must  create  a  list  of  mandatory  and  desired  specs." 


Computerworld/Extra! 


"The  user  should  never  lose  sight 
of  the  fact  that  the  terminal  is  being 
considered  as  a  solution  to  a  business  problem." 
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V&m  . .  the  one 
weekly  newspaper 
that’s  designed  to  fulfill  your 
unique  “need  to  know”. . , 
the  one  newspaper  that  can 
give  you  all  the  current 
information  you  need  to  benefit 
you,  your  organization  and 
your  career  progress . . . 

52  weeks  of  incisive  news, 
commentary  and  special 
reports . . .  subscribe  today, 
use  the  attached  postage  paid 
order  form. 


I  I  I’m  already  a  subscriber, 
but  rd  like  you  to 
change  my: 


By  Dean  Gillette 


TELEMATICS: 


evolution  ih  telecom-  play  or  a  facsimile  system.  sion,  the  telephone  network  includes  a  Teletype  machines  had  a  substantial 

cations  today  is  as  For  a  telecommunications'  network  hierarchy  of  switching  machines  to  text-editing  capability  that  permitted 

a  change  in  the  basic  we  need  to  add  switching  as  a  third  switch  the  trunks  between  the  local  of-  review  and  correction  of  prepared  in- 

e  of  telecommunica-  technique  to  combine  with  transducers  fices.  formation  before  subsequent  transmis- 

as  it  is  in  technology.  and  transmission.  Without  switching,.  The  result:  Instead  of  having  200  sion. 


To  avoid  this  tyranny  of  numbers, 
each  transducer  is  wired  to  a  local 
switching  office  where  connections  are 
made,  on  demand,  between  the  trans- 


Dean  Gillette  is  executive  director  of 
corporate  studies- at  Bell  Laboratories, 
Holmdel,  N.J.  . 


Tough  Task 

There  are  some  20,000  local  switch¬ 
ing  offices  in  the  nation,  counting  both 
Bell  and  independent  companies.  To 
connect  all  of  these  together  directly 
would  require  200  million  trunks,  and 
to  avoid  that  magnitude  of  transmis- 


ground  systems  tha 
manned  space  flight.  E 
networks  linked  comput 
people. 

Data  processing  m  coi 


selecting  a  desired  connection  in  re¬ 
sponse  to  called  number  information 
dialed  by  telephone  users.  Paper-tape 


"There  are  four  driving  forces 

in  telematics:  chips,  computing, 

optical  fibers  and  communications  satellites.' 


By  Cary  D.  Schultz 


AN  ANATOMY  OF 


In  September  1974,  IBM  announced 
Systems  Network  Architecture 
(SNA)  as  its  design  blueprint  for  in¬ 
terconnecting  IBM  products  into  net¬ 
works.  The  promise  then  was  that  SNA 
would  evolve  in  accordance  with  devel¬ 
oping  technological  capabilities  and  cus¬ 
tomer  requirements. 

In  the  ensuing  6-1/2  years,  SNA  has 
been  enhanced  in  numerous  ways.  Some 
highlights  include: 

•  The  number  of  IBM  hardware  prod¬ 
ucts  with  software  support  conforming  to 
the  common  rules,  or  protocols,  of  SNA 
has  grown  substantially.  Besides  the  37 0, 


"SNA  configuration  flexibility 
has  grown  from  a  host-rooted  tree 
structure  to  a  fully  meshed  network." 


"Typically,  networks  are  designed 
so  that  maximum  throughput  is  less  than 
the  offered  load  at  peak  operating  conditions." 


I  "Exact  matching  of  051  and  SNA 
layers  is  not  as  relevant  as  functional 
equivalence  of  die  layers  taken  as  a  whole." 


INCCF).  allows  i 


comp'e.; 


ideally. 


DISTRIBUTED 


NETWORK 


ARCHITECTURES 


"Distributed  processing  networks 

are  more  reliable  than  a  single  centralized  machine 

since  they  are  not  as  susceptible  to  total  system  failure.' 


"In  DNA,  die  dialog  layer  is  the 

end-user  interface.  Access  is  made  through  a  set  of 

Decnet  subroutines  or  through  the  operator  interface." 


"The  addition  of  the  transport  layer 

in  Phase  III  made  Decnet  a  networking  system 

rather  than  simply  a  communications  package." 


"Phase  III  allows  terminals 
to  communicate  with  remote  nodes  as  if 
there  were  an  interconnecting  line  between  them." 


WE  DIDN’T 
INVENT 
DISTRIBUTED 
DATA 

PROCESSING. 
WE  MERELY 
PERFECTED 

rr 


THE  ONLY  DDP  SYSTEM  THAT 
COMES  COMPLETE: 

DATA  GENERAL’S  ECLIPSE  SYSTEM. 

Since  its  inception  about  five  years  ago,  con¬ 
servative  estimates  place  the  amount  of  money  busi¬ 
ness  has  invested  in  DDP  to  be  an  astonishing  three 
billion  dollars. 

Astonishing,  particularly  when  one  considers 
that  almost  all  of  it  has  gone  for  systems  that,  to  put  it 
mildly,  are  incomplete. 

In  point  of  fact,  it’s  lamentably  rare  to  find  any 
DDP  system  that  doesn’t  suffer  from  one  form 
of  this  malady  or  another. 

Some  manufacturers  have  seemingly  mas¬ 
tered  the  hardware  but  are  all  too  wanting  in  software. 

While  others  are  reasonably  sound  at  software 
but  at  best  only  fair  when  it  comes  to  communications. 

.  However,  there  is  one  company  with  World¬ 
wide  software  and  service  support  whose  systems 
are  operating  in  over  75%  of  the 

Fortune  100 


the  world,  that  offers 
through  a  unique  combina¬ 
tion  of  power,  function  and  flexibility,  the  most  com¬ 
prehensive  approach  to  Distributed  Data  Processing 
in  the  industry.  Data  General. 

What  specifically  is  it  about  Data  General 
that  allows  us  to  claim  superior  DDP  capabilities? 
Simply  this:  ECLIPSE"  Systems  supply  more  of 
the  key  ingredients  for  successful  Distributed 
Data  Processing  at  the  same  place  and  the  sai 
time  than  any  other  system  you  can  buy. 

For  example,  ECLIPSE  Systems, 
utilize  the  widest  and  most  comprehensive 
range  of  software  available.  Instead  of  the  tradi¬ 
tional  heavy,  complex  software  that  takes  too 
much  time  to  manage,  Data  General  has  dedicat-  . 
ed  a  large  part  of  its  Research  &  Development 
resources  over  the  past  12  years  to  provide  you  with 


easy-to-use,  quality  software,  with  sophisticated  and 
simplified  programmer  productivity  took. 

Software  such  as  our  Advanced  Operating 
System  (AOS),  a  modern,  proven  operating  system  ■ 
designed  for  the  interactive  environment;  ANSI- 
standard  Interactive  COBOL  with  easy-to-use  dis¬ 
play  extensions;  PL/I;  INFOS*  file  system;  a 

CODAS  YL  compliant 
.  DBMS;  and  AZ- 

TEXT' 


word  pro- 
cessing.All 
which  helps  you  get 
your  applications  up  and  n 
ning  faster,  while  measurably  helping  to  reduce  the 
time  spent  on  enhancements  and  maintenance. 

ECLIPSE  Systems  have  the  most  compre¬ 
hensive  proven-in-use  communications  capability 
available  and  working  today.  Not  only  RJE  and  3270> 
but  also  networking  software  based  on  X.25  proto¬ 
cols  that  have  been  successfully  implemented  in  our 
customers’  accounts  for  years. 

And  with  Data  General  you  get  compatibil¬ 
ity  across  our  product  line.  This  gives  you  the 
benefit  of  using  your  Data  General  software  ex¬ 
pertise  on  each  successive  distributed  data-pro- 
cessing  application  without  costly  program  rewrit¬ 
ing  or  programmer  retraining. 

There  is  a  wide  variety  of  sizes  to  choose 
from,  ranging  from  a  1  to  4  terminal  system  to  a  128- 
terminal  mainframe-size  system.  And  the  selection 
of  terminals  and  storage  devices  is,  without  question, 
unsurpassed  in  the  industry. 

If  you  have  new  applications  or  you 
want  to  distribute  out  of  the  mainframe  en¬ 
vironment,  and  you  want  the  power,  func¬ 
tion  and  flexibility  that  allow  you  to  imple¬ 
ment,  enhance  and  maintain  applications 
not  just  on  time,  but  in  budget,  contact  our 
local  office  or  write  to  Data  General,  4400 
Computer  Dr.,  Westboro,  Mass.  0 1 580. 
You’ll  discover  our  solution  to  DDP  is  the  most  com¬ 
prehensive  in  the  industry  because  our  thinking  is  the 
most  comprehensive  in  the  industry. 


iw  Data  General 


"It  can  be  assumed  that  DEC'S  SNA  package 
and  its  ongoing  Ethernet  development  efforts  will 
tie  into  Decnet  for  a  complete  networking  concept." 


ties  that  allow  remote  termi¬ 
nals  to  pass  messages  between 
themselves  in  a  dialogue  for¬ 
mat. 

SNA  Structure . 

SNA  was  introduced  by  IBM 
in  1974.  Prior  to  the  introduc¬ 
tion  of^SN^,  IBM  supported 

tions  products  using  35  access 
methods  and  15  different  pro¬ 

Information 

tocols.  We  can  expect  future 
IBM  Communications  product 
development  efforts  to  re¬ 
volve  around  these  SNA  con- 

in  SNA.jhe  applications  ac- 

management’s 

work  is  managed  through  ei¬ 
ther  the  Virtual  Telecommuni¬ 
cations  Access  Method  (Vtam) 
or  the  Telecommunications 
Access  Method  (Team)!  The 

1  access  method  is  supported  by 

connections  to  a  370X  com- 

expanding 

ning  the  network  control,  pro-  . 
gram  (NCP)  or  may  be  resi¬ 
dent  in  an  IBM  370  main¬ 
frame.  The  NCP  controls  and 
monitors  all  communications 
lines  connected  to  it,  perform¬ 
ing  such  tasks  as  polling,  ad¬ 
dressing  and  buffering,  as 

error  detection  and  correction. 

It  frees  the  host  from  much  of 
the  overhead  associated  with 

vistas. 

SNA  was  originally  defined 
for  a  single-host  system;  but 
with  the  introduction  of  the 
Advanced  Communication 
Function,  multisystem  net- 
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"Session  control  allocates  and 
deallocates  system  resources  upon  receiving 
session  establishment  or  termination  requests." 


node  can  process  them. 
Session  control  is  the  compo¬ 
nent  that  allocates  and  deallo- 


Dataphone®digital  service,  the  nation’s  largest  and  best-serviced 
network  of  its  kind,  greatly  extends  the  capability  of  die  Bell  System 
communications  network— already  the  world’s  most  advanced  information 
management  system.  And  Dataphone  digital  service  continues  to  expand. 

Using  a  functionally  discrete  digital  network,  it  now  covers  most  of  the 
nation’s  major  data  centers,  and  by  the  end  of  1981  will  be  available  in  96  service 
areas  comprising  more  than  350 cities. 

Digital  end  to  end,  its  outstanding  performance  offers  users 
extraordinary  accuracy  and  dependability,  greatly  increasing  efficiency  and 
throughput  in  data  communications. 

With  its  assortment  of  speeds  and  enhancements,  the  service  will 
accommodate  a  wide  variety  of  applications,  involving  two  stations  or  hundreds. 
And  Dataphone  digital  service  provides  guaranteed  performance,  and  virtually 
eliminates  excessive  downtime,  slow  restoral  time,  slow  response,  repeated 
transmissions  and  scheduling  backlogs. 

This  service  demonstrates  the  expanded  needs  the  Bell  voice  and  data 
networks  are  meeting  for  American  business.  Companies  coast  to  coast  have 
found  that  our  unparalleled  knowledge  of  advanced  communications  gives  them 
unprecedented  information  management  capability. 

One  call  to  your  Bell  Account  Executive  canput  our  knowledge  to 
work  for  your  business. 

The  knowledge  business 


elements  form  the  Data  Link 
Control  Layer.  For  data  link 


I  troll  that  specific  line.  In  this 
layer,  the  Synchronous  Data 
Link  Control  (SDLC)  protocol 


"SNA  uses  a  modified  static  routing 
strategy  that  assigns  routes  at  session 
initiation  rather  than  for  each  message  sent" 


When  your  messages  are  up  against  the 
barrieis  o t  time  and  distance,  you  need  world 
doss  communications 
At  Western  Union  Intemational.Inc..  we 
supply  our  customers  with  the  most  advanced 
international  communications  servroes 
availdble.  For  example,  multiple-speed 
access  to  our  international  telex  network,  low. 


medium  and  high  speed  leased  channels 
remote  data  base  access  and  other  data 
services  put  our  customers  on  top  ol  any 
international  communications  situation 
WU1 — World  Class  Communications 
In  New  York  State,  call  collect:  (212)  363-7762 
Elsewhere,  call  toll  tree:  (SOO)  221-7902 
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"A  large  number  of  vendors 

offer  a  wide  range  of  data  communications 

equipment  as  a  viable  alternative  to  IBM  products." 


No  company  should  be 
without  his  management 
tool  to  reduce 
telephone  expenses! 


"Univac  plans  to  orient 

all  future  enhancements  in  DCA 

toward  the  ISO  standardization  efforts.' 


“Although  die  ISO  model  contains 
seven  distinct  layers,  it  can  connect 
with  any  other  system  adhering  to  its  protocols.' 


a  standard,  not  even  the  specifications 
for  a  complete  networking  system  or 

Although  interfaces  for  each  layer 
will  be  well  defined,  no  effort  is  im¬ 
plied  toward  developing  any  distrib¬ 
uted  operating  system  functions,  such 
as  resource  sharing  or  network^moni- 

tions  system.  Since  so  many  vendors 
publicly  support  the  standard  develop- 


The  lowest  layer  is  the  physical  layer, 
which  maintains  the  physical  connec¬ 
tion  between  communicating  systems. 

Level  two  is  die  data  link  layer,  which 
administers  the  passage  of  all  inforipa- 
tion  over  the  physical  connections. 

Layer  three  is  the  network  layer. 


which  establishes  and  maintains  the 
logical  end-to-end  message  transfers. 

Layer  five  is  the  session  layer,  which 
supports  the  logical  sessions  between 

Layer  six  is  the  presentation  layer, 
which  provides  all  information  map- 


col  requirements;  it  does  not  force  any 
particular  implementation  structure 
directly  on  the  developers. 

Layers  one,  two  and  three  will  proba¬ 
bly  be  defined  similarly  to  CClTT's 
public  data  network  X.25  communica¬ 
tions  protocol  standards.  Layers  four 
through  seven  form  the  rest  of  the 
communications  architectural  model. 
Although  no  specific  standards  exist 
for  these  upper  layers,  several  specific 
proposals  are  presently  being  devel- 


DMS/OS  reflects  the  world’s 
growing  need  for  DASD  management. 


•  All  IBM  fun  operating  systems  ization  and  migration.  DASD  billing, 

•  AH  IBM  or  plug  compatible  DASD  flexible  reports  and  support  for  time 

DMS/OS  is  beina  used  woridwida  faring  and  special  data  sets.  The 


earlier  nonbalanced  version  of  LAP-B. 
which  was  designed  for  use  in  polled 
multipoint  systems.  This  layer  pro¬ 
vides  error  checking  of  all  received 
packets.  A  frame  found  to  be  in  error 
according  to  the  block  check  sequence 

request  for  retransmission  of  that 
frame  and  all  following  frames. 

The  Network  Layer  provides  services 
which  transport  data  through  the  net¬ 
work  to  its  destination  node.  The  con- 


"AD  vendors  offer  a  choice 
of  physical  layer  connections  to  the 
network  including  X21  and  RS-232  standards." 


Too  much,  too  soon,  too  slow 


Drldwide  marketing  capabtlii 


"Unless  standards  are  developed, 

each  vendor  will  have  to  provide  modules  for 

connection  into  another  vendor's  network." 


Our  advanced  soft 
options  are  changing  the 
way  networks  perform. 

Sooner  or  later,  you'll 
probably  want  to  network. 

You'll  start  by  linking  two  com¬ 
puters  together.  Before  you  know  it, 
you'll  have  every  computer  talking 
to  every  other  computer.  It's  really 
just  a  matter  of  time. 

And  you  can  take  the  first  step 
right  now.  With  Digital. 

Every  Digital  computer  can  be 
networked  to  every  other  Digital 
computer.  Any  time  you're  ready. 

All  you  need  is  DECnetM  software. 

And  Digital's  networking  soft¬ 
ware  is  exceptional.  No  other  vendor 
can  match  us  for  sheer  breadth  of 
flexible,  cost-effective  networking 
alternatives.  Besides  standard  net¬ 
working  capabilities,  consider  these 
Digital  options. 

Adaptive  Routing.  It's  not 
necessary  to  physically  connect  every 
computer  to  every  other  computer. 
This  reduces  line  costs.  At  the  same 
time,  network  operations  can  con¬ 
tinue  even  when  communications 
links  break  down.  Information  is 
automatically  rerouted  around 
problem  areas. 

Network  Command  Terminals. 
You  can  control  remote  computers 
and  remote  applications  from  any 
location. 


Enhanced  Network  Manage¬ 
ment  Control  is  the  key  to  cost 
savings  DECnet  lets  you  control  the 
use  of  each  communication  line. 

Lets  you  add  new  systems  to  your 
network  whenever  you  want  with¬ 
out  shutting  down  operations. 

Multipoint  Communications. 
Now  one  communication  line  can 
serve  several  Digital  nodes  simulta¬ 
neously,  reducing  your  line  costs 
considerably. 

Advanced  Protocol  Emulators. 
In  addition  to  supporting  Batch 
BISYNC,  Interactive  BISYNC,  and 
other  standard  mainframe  com¬ 
munications  protocols.  Digital  offers 
an  advanced  SNA  protocol  emulator, 
so  Digital  systems  can  participate 


Nobody  networks 


like  Digital 
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in  IBM/SNA  networks. 

X.25  Packetnet™  System 
Interface.  Digital  systems  can 
communicate  over  public  packet- 
switched  networks.  As  part  of 
Digital's  growing  commitment  to 
public  networks,  we  now  offer  soft¬ 
ware  that  can  support  Transpac  in 
France  and  Datapac  in  Canada. 
Additional  X.25  Packetnet  System 
Interfaces  are  being  developed  to 
support  public  networks  in  the 
United  States,  the  United  Kingdom, 
Holland,  and  Germany. 

Of  course,  a  network  can  only 
be  as  effective,  as  the  computers 
within  it.  After  all,  most  systems 
only  use  their  networking  capability 
20  percent  of  the  time.  The  real  test 


of  any  distributed  system  is 
the  way  it  does  its  job. 

Here  Digital  systems 
r|^H  excel.  With  the  broadest 
HBP  range  of  systems  alternatives 
in  the  industry,  you  can  choose  the 
right  system  for  each  local  job,  without 
sacrificing  any  networking  options. 

To  date,  Digital  has  imple¬ 
mented  over  5,000  network  nodes 
around  the  world.  And  we  don't  just 
install  them,  we  support  them,  too, 
with  an  international  team  of  over 
14,000  service  people. 

So  before  you  expand  your 
current  system,  think  about  Digital's 
awesome  array  of  networking 
capabilities.  While  you  may  not 
want  to  network  now.  Digital  gives 
you  the  flexibility  to  network  when 
you're  ready. 

Digital  Equipment  Corporation, 

129  Rirker  St.,  Maynard,  MA  01754. 
In  Europe:  12  av.  des  Moigines,  1213 
Petit-Lancy/Geneva.  In  Canada: 

Digital  Equipment  of  Canada,  Ltd. 


the  world  thinks. 


"Since  NCR  acquired  Comten, 

its  software  communications  products  have 

begun  to  migrate  toward  full  IBM  compatibility." 


strictly  defined  architecture  and  sul 
cient  available  printed  material  hi 
been  covered.  Any  possible  omissk 
of  a  particular  vendor  package 

purely  accidental  and  not  meant 

slight  that  vendor. 

DNA  (NCR) 

NCR  Corp.  introduced  its  Distr 

DNA)  in  June  1977. 

NCR's  DNA  operates  through  two 
main  software  modules,  the  Telecom¬ 
munications  Access  Method  (NCR/- 
TAM )  and  the  Data  Transporting  Net- 


he  application  layer,  which  gi 


series,  with  only  limited  interconnec-  Honeywell  Inc.'s  Distributed  Sys-  routes  them  through  the  system;  link 
tions  being  supported  between  the  sys-  terns  Architecture  (DSA)  is  essentially  access  control,  which  transmits  the 
terns  (a  DS/3000  node  can  only  con-  an  enhanced  version  of  its  earlier  Dis-  packets  using  either  HDLC 
nect  into  a  DS/1000  system  as  an  end  tributed  Systems  En\’  '  '  **  " 

node).  The  distributed  routing  deci-  1977). 


_ _  _ _ _  supported  a  special-purpose  HP  tram 

i  mand  and  job  submission  or  network  mission  protocol;  however,  addition* 
utility  use.  Point-to-point  or  multi-  microcoded  interface  boards  are  not 
point  asynchronous  or  synchronous  available  to  allow  the  system  to  sup 
line  connections  are  supported  by  DS.  port  HDLC  as  well. 

There  are  separate  DS  systems  for 


include  the  full  line  of  Honeywell  com-  interface  to  be  usid  in  die  communica-  Finally.  Level  IV  provides  the  user  in- 
puters.  Hierarchical- type  structures  tions  process.  This  layer  makes  use  of  terface  for  performing  all  the  supplied 

Married 

In  data  entry,  Nixdorf  is  the  name  most  wanted.  In  fact, 

Nixdorf  is  the  leading  supplier  of  data  entry  systems 
in  the  country.  And  has  been  for  three  years  running. 

•  Most  wanted  by  operators.  Because  Nixdorf  sys¬ 
tems  are  scrupulously  designed  for  ease  of  operation. 

They  offer  the  smoothest  man/machine  interface  in 
the  industry,  and  provide  such  ease-of-use  features 
as  Nixdorf's  famous  "Help1"  key  for  “next  step"  operator 
instructions,  and  English  language  messages. 

•  Most' wanted  by  management  Because  they  in¬ 
crease  productivity  by  allowing  up  to  32  independent 
terminals  to  perform  many  functions  concurrently 
(including  data  entry,  verification,  batch  processing, 
and  program  compilation).  In  addition,  Nixdorf's  user- 
oriented  software  allows  error-free  data  entry  and 
dramatically  reduces  training  time.  Upward  compati¬ 
bility  ensures  long-range  economy  and  flexibility. 

The  Xodiac  system,  introduced  by 

Data  General  Corp.  In  late  1979,  was 
one  of  the  first  systems  specifically 
built  with  X.25  specifications. 

Xodiac  is  composed  of  four  levels: 
the  physical  link  layer,  the  link  control 
layer,  the  connection  layer  and  the 
functional  layer.  The  first  thre  layers 
directly  correspond  to  X.25's  three  lay-' 
ers.  The  fourth  layer,  the  functional 
layer,  provides  user-transparent  access 
to  the  network  directly  through  the 
operating  system. 

Layer  four  consists,  of  a  resource 
management  agent  to  provide  full  re¬ 
mote  peripheral  access  and  a  virtual 
terminal  agent  to.  give  access  to  remote 

ties.  These  facilities  allow  Eclipse  se¬ 
ries  users  to  control  remote  processes, 
transfer  files  between  machines,  per- 

gain  access  to  remotely  located  devices, 
logically  connect  to  remote  systems 
and  collect  statistics  on  and  isolate 

point  connections  (possibly  through  a 

PDN). 

A  Distributed  Future 

to  be  aiming  the  development  of  new 

ones  towards  the  recommendations 
made  by  thc^Open  System  Intercon- 

The  user  community  is  somewhat  re¬ 
luctant  to  completely  embrace  many 
existing  networking  concepts.  Largely 
this  can  be  attributed  to  the  degree  of 
sophistication  these  networks  tend  to 
take  on  (and  the  care  required  of  their 
design)  and  the  users  general  fear  of 
locking  themselves  into  one  vendor's 

•  Most  wanted  by  businesses  large  and  small. 

Because  Nixdorf  data  entry  systerns  offer  many 
capabilities  that  go  beyond  those  of  normal  DE 
systems.  Like  data  pre-processing  which  cuts  down 
|  run-time  on  your  mainframe  and  eliminates  bother- 

1  some  rewriting  of  input  edit  programs. 

Nixdorf  Data  Entry  Systems  When  you  know  Ihe  facts 
about  data  entry,  it's  easy  to  understand  why  Nixdorf  is 
the  name  most  wanted.  For  all  the  facte,  can  your  local 

Nixdorf  office.  Or  write  DP  Product  Manager,  Nixdorf 

Computer  Corporation.  168  Middlesex  Turnpike. 

Burlington,  Massachusetts  01803. 

nixdor£ 

comPTj’PSr 

As  hardware  prices  decline  further! 
as  work  continues  on  the  Open  System 
Architecture  and  as  the  architectural 
standards  are  accepted  by  the  indus¬ 
try.  largl,  diverse  networks  will  de¬ 
velop  aroui\d  complete,  consistent  in¬ 
formation  concepts  rather  than  the  rel¬ 
atively  small,  limited  networks  which 
form  today's  distributed  network 

networks  will  eventually  effectively 

sions  including  data  processing,  word 
processing,  facsimile  and  digital  voice 

world  opening  up  as  these  advanced 
information  concepts  are  incorporated 

In  moving  forward  towards  such  a  fu¬ 
ture,  one  can  only  acknowledge  that 
the  possibilities  distributed  processing 
can  offer  are  almost  unbounded.  ♦ 
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By  Elizabeth  Ferrarini 

THE  RACE  TO  FOJG  IN 


1 1  not  have  alpha  keyboards,  the 
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"Despite  its  flaws, 
Prestel  does  have  one 
redeeming  characteristic:  It  works." 


For  hook-ups  of  50  miles  or  less, 
there’s  the  remarkable  3002.  Operating 
at  4800  bps  over  voice  grade  lines,  it  I 

has  as  standard,  a  dual  channel  that  lets 
two  independent  2400  bps  terminals 
(synchronous  or  asynchronous)  operate  | 
through  a  single  modem. 

If  it's  replacement  of  either  Bell  LADS 
or  a  303  modem  you're  after;  see  our 


Avant  i  offers  you  the  perfect  part¬ 
nership:  products  and  service  you  can 
depend  on  to  increase  your  data  distri¬ 
bution  efficiency  and  cost  effectiveness. 

For  details  call  or  write  Avanti 
Communications  Corp..  Aquidneck 
'Industrial  Park,  Newport.  RI 02840. 

Tel:  (401)  849-4660.  TWX  710  387-6543. 


We’re  always  here  when  you  need 
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"The  British  Post  Office  prided  itself 

on  being  the  first  with  the  idea  and 

decided  to  offer  Pres  tel  to  the  rest  of  the  world." 


In  June  1979,  General  Tele¬ 
phone  and  Electronics  Corp. 
(GTE)  entered  into  a  two-year 


Penrll  Has  the  Only 
Real  212A  Alternative 


The  Penrtl  300/ 1 200  modem 
looks  just  like  Bell's  2 12A  because  It  is. 
Licensed  by  Western  Electric  to  build  the 
212A  300/1200  BPS  modem, 
penril  Data  Communications  Division 
sells  the  industry's  only  identical  unit. 

So  you  can  buy  a  full  duplex. 

FCC  registered  2 12A  replacement  with 
the  cost  advantages  of  an  independent  supplier 
and  the  compatibility  advantages  of  the  real  thing. 
To  get  the  real  story,  contact  our  sales  office 
in  your  area  or  call  us  at  (301)  881-8151. 
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"In  the  U.S.,  Aregon  Viewdata  and 
British  Telecom  will  sell  software  independently. 
But  both  will  try  to  establish  UK  products  widely." 


=!? 
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"Ceefax  and  Oracle  could  include  a 
220-character  alphabet  that  would  handle 
languages  such  as  Cornish,  Welsh  and  Wendish." 


ment  being  considered. 

Telesoftware  |S  also  a  futureenhance- 


*i'~  -f  T  j  information  on  this 

Call  or  write  Technology  Transfer  v7r  SNA  Seminar 

Institute  today  for  full  seminar  details: 

(213)  394-8305 
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Mr 


"The  French  plan  to  invest  a  whopping 
$27  billion  over  the  next  five  years  to 
become  the  'Charlemagne  of  the  wired  nations.'  " 


"As  a  videotex  service,  TeBdon 
differs  from  the  European  systems  in 
number  of  lines  and  in  higher  quality  graphics." 


"Canada  and  France  have  signed 
a  three-year  Memorandum  of  Understanding 
on  common  research  problems  in  research  design." 


"Although  AT&T  played  a  leading  role 
in  the  Knight-Ridder  experiment,  die  telephone 
company  has  a  larger  project  in  die  wings." 


"One  can  infer  that  the  broadcasting 
industry  might  have  an  interest  in  teletext 
But  first  approval  from  the  FCC  is  required." 


□)  am 


"Within  the  next  five  years, 

governments  and  private  organizations  will  pour 

billions  of  dollars  into  videotex  developments." 


"Without  transmission  breakthroughs, 
sufficient  capacity  within  frequency 
bands  may  not  be  available  for  aD  services." 


by  the  Advanced  Research  Projects  The  i 
Agency  of  the  Department  of  Defense  achiev 
(Arpa).  the  Arpanet  began  life  in  1969  comm 


he  West  Coast  as 
c  By  1975/  Arpanet  intercon-  vices  (s 


these  standards  would  ability  to  communicate  between  ven-  transmission  of  voice  signals  at  I 
tal  compatibility  at  the  dor  offerings  will  slowly  develop  via  than  9.6K  bit/sec.  Such  devices  sho 
is  line  level  as  well  as  basic  standards  currently  being  adopt*  be  available  by  about  1983  and  \ 
between  network,  de*  ed  or  devised.  also  find  substantial  application  in 

twroitubl  wd  hoit  y-  Vlh,«-Add,d  Nrtwork, 


g  long-distance  te 


step  forward  in  IBM' 


One  of  th 


"Intrafadlity  networking  schemes 
are  now  under  development.  After  1985, 
they  will  be  considered  quite  routine." 


"The  integrated  network  of  the  future 
is  technically  feasible  now;  many  of  its 
components  exist  as  off-the-shelf  devices 


By  Saroj  K.  Kar 


CIjOSING  the  gar 


COMPATIBILITY  WITH  SNA 


"Compatibility  with  IBM  teleprocessing 
systems  used  to  mean  emulation  of  die  DLC. 
Now  it  means  compatibility  with  all  six  layers." 


Communication  Networks 
gives  you  the  show,  the  seminars 
and  the  sessions  that  cover  the 
whole  communications  industry. 


You’ll  get  the  latest 
information  on  voice, 
data  and  telecommu¬ 
nications,  and— this 
year— you’ll  get 
expert  advice  on  inter¬ 
national  networking! 

Take  a  look  at  what  thus  year's 
Communication  Networks  Confer 
ence  and  Exposition  has  in  store  for 
communications  professionals: 

■  Information-pocked  general 
sessions:  telecommunications, 
resource  management,  investment 
and  justification— and  this  time- 
multinational  communications  oppor¬ 
tunities  for  users,  carriers,  vendors 
and  business  and  policy  makers. 

•  In-depth  skill  seminars  led  by 
the  best  brains  in  the  communica. 
tiohs  industry.  On  Monday,  you'll 
get  seminars  on  Satellite  Communica¬ 
tions,  Network  Design.  "Viewdata" 
Opportunities,  Network  Control,  Local 
Area  Nets,  Electronic  Mail  and  Broad¬ 
band  Systems. 

On  Friday,  the  seminars  will  deal 
with  Tariff  Analysis  outside  the  115., 
Public  Data  Nets,  Worldwide  Standards 
and  Protocols  and  Personnel  Develop 

•  An  exposition  of  the  latest  in 
communications  equipment  by 
top  vendors  like  Harris  Satellite 
Communications,  Timeplex,  Digilog, 
Datapoint,  and  Cylix  (to  name  just  a 
few)  to  demonstrate  the  latest  systems, 
hardware  and  techniques  to  make 
your  networks  more  efficient  and  cost 
effective  And  they're  all  gathered 


under  one  roof  in  Atlanta,  center  of 
the  high-tech  South  and  home  of 
many  major  suppliers  who'll  be  rep¬ 
resented  at  the  conference. 

Here  are  just  a  few  examples  of  the 
calibre  of  people  who  are  waiting  to 
share  their  expertise  and  experience 
with  you  in  Atlanta: 


AT&T,  drew  more  than  800  communi¬ 
cations  executives  when  he  spoke  on 
“The  Future  of  AT&T’  at  Communica¬ 
tion  Networks  '81. 


Dr.  Howard  Frank,  President,  Net¬ 
work  Analysis  Corporation,  has  been 
such  a  successful  speaker  at  Commu 
nication  Networks  that  he  came  hack 
last  year  for  the  third  time  to  speak 
on  'Telecommunications  as  a  Manage 
ment  Resource." 


Atlanta*  82 


Allen  Krowe,  President,  IBM,  Systems 
Communications  Division,  was  the 
keynote  speaker  at  Communication 
Networks  '81.  He  addressed  a  stand 
ing  room  only  crowd  on  “The  Future 
of  Telecommunications.” 


Registration  Information 

Communication  Networks  Conference 
and  Exposition  '82  will  be  held  janu 
aty  1014  at  the  Georgia  Worid  Con¬ 
gress  Center,  Atlanta.  Georgia.  Atten¬ 
dance  at  three  days  of  sessions  and 
admittance  to  the  Exhibition  is  $395. 
Attendance  at  a  full  day  of  In-depth 
Skill  Seminars  (there  are  two  days  of 
Seminars)  is  $245  each  day,  and  in 
eludes  admission  to  the  Exposition. 
For  more  information  please  call 
Louise  Myerow,  Registrar,  or  Terri 
Hamilton,  Exhibit  Sales,  on  our  toll 
free  line:  800-225-4698.  In  Massachu 
setts  call  617-879-0700 


By  Francis  X.  Dzubeck 


NETWORK 

MANAGEMENT: 


PUTTING  THE  PIECES  TOGETHER 


"The  concept  of  the  network  control  system 
is  applicable  throughout  the  data  communications 
spectrum  —  it  applies  to  both  die  small  and  large  user." 

company  in  the  diagnosis  of  faulty  the  independent  modem  vendors.  The  In  addition,  this  level  is  also  the  early  failure  early  warning  aids.  The  capa- 
equipment  or  circuit  facilities.  Even  to-  command  system  structure  is  similar  warning  point  for  circuit  error  and  bility  of  detailed  circuit  quality  moni- 
day,  where  digital  communications  for  all  vendors,  with  the  capability  failure  detection.  taring  is  new  for  network  controllers. 

services  are  common-earner  provided 

or  the  User  takes  advantage  of  a  value 
added/public  carrier,  the  responsibility 
for  network  availability  remains  in  the 
hands  of  the  vendor.  That  is  to  say,  the 

manager  may  be  offered  a  high  MTBF. 

but  his  ability  to  reduce  MM U, 
MTTRj,  and  MTTR2  is  nonexistent. 
This  leads  us  to  the  always  present 
world  of  analog  circuits  and  modems. 
This  important  segment  of  the  net¬ 
work  facility  will  be  with  us  until  the 

cities  and  rural  locations. 

Today's  analog  user  can  have  a  high 
degree  of  influence  upon  the  values 
placed  into  the  network  availability 
equation.  The  MTBF  of  the  vendor- 
supplied  network  interface  equipment 
can  be  influenced  by  selections  based 
upon  the  criterion  of  high  reliability. 

(through  in-band/out-of-band  signal-  3.  Circuit  leveL  This  is  the  control  because  it  has  always  been  the  respon-  1 

ing)  to  monitor  the  RS-232C  interface  level  which  allows  the  monitoring  and  sibility  of  the  common  carrier  to  diag- 

or  strap  option  settings,  scan  for  error  diagnosis  of  analog  voice-grade  com-  nose  and  trouble-shoot  its  own  prob- 
faults  and  allow  the  network  controller  mon-carrier  supplied  circuits.  Using  lems.  The  long  outages  and  excessive 
to  test  the  components  and  remotely  the  interface  control  level  to  isolate  a  mean  time  to  diagnose,  respond  and 
implement  diagnostic  modes  -  network  test  point,  the  circuit  quality  repair  by  the  common  carriers  have 

screaming  search,  audio  loopback  and  is  monitored  to  produce  actual  signal  made  this  level  an  important  part  of 

end-to-end  and  bit  error  tests.  levels  and  a  measurement  of  the  varia-  the  network  control  system. 

As  a  result  of  the  above  testing,  the  tion  from  a  preset  quality  standard  for  The  concept  of  the  network  control 
controller  can  command  the  modem  to  frequency  shift,  noise,  phase  jitter,  system  is  applicable  throughout  the 
disconnect,  switch  to  dial  backup  or  a  harmonic  distortion  and  so  forth.  Also  data  communications  user  spectrum, 
hot  standby  and  change  the  strapping  at  this  level,  history  and  predictive  The  small  user  (see  Figure  2  on  Page 
options  or  fallback  rates  of  the  modem,  trend  analyses  are  performed  as  circuit  96)  has  at  his  disposal  new,  inexpen- 

MUD  is  directly  related  to  die  ability 
of  the  user  to  isolate  and  diagnose  fail¬ 
ure  by  component-line,  network  end¬ 
point  equipment  or  modem.  The 
MTTR,  and  MTTR2  can  now  be  con¬ 
trolled  by  the  user  through  use  of  se- 

jri i  '*  ... 

mmm*  (■*■»»»«  WM 

lective  redundant  interface  equipment 

and  alternate  circuit  paths. 

Response  and  repair  can  effectively 
be  almost  instantaneous  with  the  use 
of  controlled  on-line  switching  sys¬ 
tems.  The  user  has  a  major  area  of  con- 
.  cern  with  respect  to  circuit  MTBF. 
This  sacrosanct  responsibility  of  the 
common  carrier  must  be  viewed  prag¬ 
matically  as  a  management  "hope  for 
the  best"  ^situation.  The  following 

MTBF:  physical  location  of  circuit 
end-point,  circuit  engineering,  central 
office  bridging,  age  of  plant  facilities, 
local  loop  quality  and  the  lack  of  quali¬ 

fied  common-carrier  test  facility  per- 

Three  Levels  of  Control 

quired  to  achieve  a  higH  percentage  of 

network  availability  is  the  network 

three  levels  or  degrees  of  control  (see 
Figure  1  on  Page  96): 

1.  Functional  leveL  This  is  the  net¬ 
work  architecture  level  usually  sup¬ 
plied  by  the  computer  manufacturer 

configuration  with  priorities,  restric¬ 
tions  and  routing  groups.  At  this  level, 

rors  are  analyzed  and  displayed  to  the 
network  controller.  The  controller  can 
take  action ^by  command  logic  to^stop. 

work  elements.  If  the  diagnosis  by  the 
controller  shows  a  fault,  the  controller 
may  reroute  the  traffic  or  reconfigure 
thef network  to  bypass  the  problem. 

failure  of  the  modems,  multiplexers 
and  gateways  within  the  network.  Un¬ 
til  IBM's  entry  into  the  modem  mar¬ 
ketplace  (SNA  Release  4)  and  the  an¬ 
nouncement  of  Dataphone*  11  by 
ATitT,  this  area  of  control  belonged  to 
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A  decade  ago  Bolt  Beranek  and  Newman  Common  Software.  With  BBN,  software 

pioneered  the  packet-switch  network.  is  the  same  at  each  node.  Already  in  place 

Today  we  offer  you  a  field-proven  line  of  throughout  the  network  is  the  Interface  Mes- 

processors  and  controllers  so  advanced  they  sage  Processor  (IMP)  program  to  handle 

liberate  network  design.  packets  from  both  hosts  and  other  nodes.  A 

Now  you  can  ignore  speed  variations,  line .  program  variation.  Terminal  Interface  Pro¬ 
disciplines  and  load  levels.  For  the  first  time  cessor  (TIP),  supports  terminals  as  well  as 

you  can  create  an  inexpensive  communica-  hosts. 

tions  network  with  compatibility  among  all  Maintenance  costs  are  now  dramatically 

hosts  and  terminals.  reduced.  More  important  to  the  designer, 

For  any  applications  requirement.  system  configuring  couldn't  be  easier. 

On  any  scale.  Equality  among  nodes.  For  flexibility  all 

Listen:  BBN  nodes  are  created  equal.  When  you  add 

Hue  Adaptive  Routing.  On  a  BBN  network,  or  subtract  sites,  the  change  is  automatically 
lines  are  never  pre-allocated.  Packets—  sensed  and  accepted  throughout  the  net- 

even  from  the  same  message— may  run  work.  No  special  hardware,  software  change 

along  different  paths.  Maximum  efficiency  is  or  system  redesign  is  required, 

the  standard.  If  a  failure  should  occur,  it  is  Superior  Message  Control.  Importantly, 

automatically  sensed  and  the  failed  line  by-  BBN  networks  deliver  messages  in  milli-sec- 

passed.  Hue  adaptive  routing  means  no  onds,  not  minutes.  They  do  so  with  superior 

manual  intervention  is  ever  required  when  a  message  control.  Routing  control.  Error  con- 

failure  occurs  or  when  traffic  loading  changes  trol.  Status  control.  Duffle  control.  It  s  all  auto- 
quickly.  matic— the  host  node  even  receives  an  im- 

"Network  control  for  die  large  user 
begins  with  the  implementation  of  some  form 
of  hierarchical  network  architectural  software." 

sive  monitors  and  test  equipment  level  re 
which  he  can  utilize  in  a  manual  mode  centage 
for  local  analysis.  The  following  forms  small  u 
of  test  equipment  would  be  required  in 
-  a  small  user  environment: 

torts,  can  provide  a  high  per-  management. 

of  network  availability  to  th?  Network  control  for  the  large  user 
er.  begins  with  the  implementation  of 

I  srop  1 MktoWc  some  form  of  hierarchical  network  ar- 

Large-User  Needs  chitectural  software.  This  may  be  ven- 

rgef  user  (see  Figure  3  on  Page  dor  supplied  (SNA.  Decrvet  and  so  on) 

Corp.  and  so  on)  a  suitable  interface 
control  level.  Unfortunately,  at  this 
point  we  find  each  modem  vendor  im¬ 
plementing  a  different  cootrol  system 
linked  to  his  particular  modem.  The 
marketing  philosophy  is  obvious,  but 

1  •  Manual  patchfield.  process 

•  On-line  data  content  monitor.  mated/ 

•  Frequency/level/noise  meters.  work 

•  Local  modem  and  end-point  allows 

diagnostic  tests.  This  small  inventory  broad 

of  test  equipment  applicable  to  the  in-  catipn 

terface  and  circuit  levels  of  the  net-  The  co 
work  control  system,  coupled  with  the  work 
computer  vendor  supplied  functional  as  it  r 

ng  netwprk  requires  an  auto-  the  man/machine  interface  in  the  form  work  to  the  user  may  not  exist. 

n legrated,  yet  centralized,  net-  of  a  stand-alone  network  control  pro-  The  large  user's  only  alternatives  be- 

ontrol  system.  Centralization  cessor  or  integrated  I/O  devices  with  come  multiple  interface  control  sys- 

ie  user  the  ability  to  manage  a  associated  software  resident  in  one  of  terns  to  diagnose  and  control  each  dif- 

ass  of  failures  without  dupli-  the  host  computers  in  the  network.  ferent  vendor's  modem  within  the  net- 

of  equipment  and  personnel.  After  the  main  functional  network  work;  a  .user- programmed  minicom- 

ircept  of  centralization  of  net-  control  level  is  established,  the  user  puter  network  management  system  in- 

ntrol  will  be  discussed  further  can  select  from  one  of  the  various  ven-  terconnecting  multiple  vendors' 

lates  to  the  cost  of  network  dors  (Codex  Corp.,  Milgo  Electronic  unique  minicomputer  network  con- 

trailers;  or  the  implementation  of  a  mi¬ 
croprocessor  analog/digital  control 
unit  ("wraparound"  device)  at  each 
end  point.  Only  the  last  two  alterna¬ 

tives  offer  a  vendor- independent  in¬ 
terface  level. 

The  large  user  finally  is  concerned 
with  the  circuit  control  level  in  the 

the  ability  to  remotely  perform  switch¬ 

ing  to  a  redundant  component  or  alter¬ 
nate  circuit  path.  This  capability  is  just 
beginning  to  be  provided  by  the  mo¬ 
dem  vendors,  utilizing  their  previously 
mentioned  interface  control  systems 
along  with  distributed  microcomputers 

dem.  This  technique,  although  not 

mendous  diagnostic  aid. 

Operations  and  R&D 

Network  management  must  also  con¬ 

trol  the  day-to-day  activities  of  the  op¬ 
eration  of  the  network.  There  are  three 
areas  to  be  given  operational  consider- 

1  Documentation  of  the  ^network  is 

•  Circuit  layout  record. 

•  Network  map. 

•  Hardware/software  cross- refer - 

•  All  network  vendor  maintenance 
records. 

•  Software  listings  by  network  task 

go^ughnOWled9men"hatthemeSSa9e  r  CaU  (617)  491-1065.  or  wnte:  — “| 

All  lines  and  nodes  are  efiectively  trans-  !  BBN  Computer 

coordination  and  control  are  so  sophisticated  .  Marketing  Dap*.  , 

there  is  essentially  no  lost  data.  1  33  Moulton  Strast 

switch  netwoncs,  BBN  systems  can  run  With.  1  Yes.  I'm  interested  in  BBN  s  unique  approach  to  1 

out  an  operations  center  or  human  supervi-  1  packet-switch  networking.  Please  send  me  more  1 

sion:  Our  passive  control  philosophy  puts  J  information:  j 

most  management  functions  in  each  packet  [  □  C/30.  The  lirst  communications  processor  priced 
processor.  likeamini. 

On  a  global  scale,  monitoring  tasks  may  ,  □  Pluribus.  The  only  high-throughput  packet-  | 

be  assigned  to  a  Network  Monitoring  Center.  |  switch  multiprocessor  with  complete  system  1 

It  appears  to  the  network  as  just  another.  1  redundancy. 

host,  but  with  it  you  can  diagnose,  problem  1  „ _  1 

solve  and  report  on  an  instantaneous  basis.  1 

If  vou've  been  waiting  for  the  tools  tode-  1  . 

sign  powerful  and  trouble-free  communica-  [ 
tions  networks,  your  day  has  come.  SfrTnf 

BBN  Computer.  It  may  be  a  new  name  in  | 

packet-switching  to  you,  but  we  were  there  i  .  c,„.  l 

in  the  beainnina.  i  _l 

•  All  user-site  telephone  numbers 
and  individual  contacts. 

•  An  interface  component  mainte- 

Circujt^control  telephone  contact 

•  Maintenance  history  by  compo- 

•  Inventory  by  serial  number  of  all 
network  components  by-site. 

•  Network. redundancy  locations  and 
switching  criteria. 

•  Vendor  contractual  or  tariff  com- 

2.  Procedures  for  network  manage¬ 
ment  should  be  well  defined  by  the 
user  for  effective  personnel  direction  . 
and  operations  control.  An  example  of 
such  procedures  is  as  follows: 

•  Operations  manuals  by  network 

•  Comprehensive  view  of  network 

•  Trouble  tickets. 

•  Escalation  levels. 

•  Preventive  maintenance  guidelines. 
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By  Herbert  L  Cepner 


DIRECTIONS 
IN  DATA  COMM 
SOFTWARE 

Communications  is  the  trans-  media  are  usually  referred  to  as  chan-  processing  center.  The  information  ling  this  network  was  not  specifically 
mittal  of  information  and  nels  or  data  links,  depending  on  was  then  processed  on  a  scheduled  ba-  designed  for  communications,  but  in-" 
ideas.  Communications  whether  one  is  performing  local  or  re-  sis  (if  the  user  was  lucky),  which  fre-  stead  was  usually  an  add-on  to  the  op- 
takes  place  between  human  mote  transmission  of  data.  Finally,  on  quently  Would  be  the  evening  or  next  erating  system's  basic  device-handling 
beings  and,  in  today's  Com-  the  receiving  end  of  this  line  would  be  day  after  receipt  of  the  data.  The  out-  capabilities. 


*«■ 


"A  distinguishing  feature  of  DCA 
its  ability  to  support  an  environment 
non-Univac  processors  and  networks." 


"Software  technology  no  longer  lags 
hardware.  Rather,  new  software  developments 
are  dictating  the  need  for  new  hardware." 


NETWORK  MANAGEMENT  AT  AN 
AFFORDABLE  PRICE! 


By  John  M.  Eger 


THE 

INTERNATIONAL 

INFORMATION 

WAR 


"Developing  countries  recognize 
information  as  a  powerful  resource  with 
political,  economic  and  soda!  consequences." 


plans  designed  < 


"Privacy  has  rapidly  emerged 
as  a  significant  factor  in  corporate 
strategic  planning  on  an  international  leveL" 


I  information  flows  i 


_ dy  highly  dependent  on 

le  flow  of  information  and  ur 

ise  of  information  technology,  volumes  of 
-  'or  the  U.S.,  vir- 


Where  would  your  hardware  be 
without  software? 
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"Crudal  differences  exist 

between  the  European  and  U.S.  approaches 

to  die  assurance  of  individual  privacy  rights." 


to  international  commerce, 
all  the  laws  have  their  own  pe¬ 

es,  they  have  several  elements 
non:  registration  or  licensing  of 


ty  for  security  and  confidentiality  of  proach  to  privacy  is  restricted  to  indi- 
ecords  is  attached;  prior  authorization  viduals  or  natural  persons,  whereas 
or  transmitting  data  out  of  the  coun-  Europe  continues  to  press  for  coverage 

ry  is  required;  and  sanctions  indud-  of  legal  persons,  including  corpora- 

plied.  lions,  associations,  trade  unions  and  so 


ZD,  Council  of  Europe,  Eu- 


Communities  and  1  _ 

have  already  initiated  policy 
J  on  privacy  and  data  protec- 
The  U.S.  has  participated  in  only 


and  public  data  banks  are  covered;  inferences  in  /cpproacn  sto<jd  prob|ems  of  comp«tition,  _  _  _  _ _ 

some  manual,  but  primarily  automated  Despite  a  shared  point  of  departure,  secrets  and  confidentiality.  one  of  these  forums  -  the  OECD 

files  only  are  included;  limitations  on  at  least  on  a  manifest  level,  that  is,  hu-  This  trend  away  from  privacy  and  which  the  U.S.  is  a  member)  effort  to 
the  length  of  time  data  can  be  retained  man  rights,  crucial  differences  exist  the  protection  of  natural  persons  -  formulate  a  set  of  nonbinding,  volun- 

are  imposed;  secondary  use.  sharing  between  the  U.S.  and  European  ap-  and  toward  data  protection  and  the  in-  tary  guidelines  to  assure  the  protection 

and  dissemination  of  data  are  regu-  proaches.  In  the  U.S.,  legislation  is  elusion  of  a  wide  range  of  economic,  of  personal  privacy  as  personal  data 

lated;  rights  of  access,  notice  and  cor-  pursued  on  an  incremental,  "as-  political  and  personal  information  -  transits  international  borders.  The 

*—  J"  L  ’  “  *’ter  nations  seems  clear  and  inevitable  when  con-  guidelines  were  negotiate!*  * 

prophylac-  sidered  in  tandem  with  emerging  tele-  ing  group  of  experts  on 
ie  U.S.  ap-  informatics  strategies  and  heightens  computers  and  communic 


an  of  obsolete  or  incorrect  infor-  needed"  basis.  Most  c 

mation  are  established;  a  national,  cen-  have  adopted  an  omnibu 

tral  authority  is  created;  a  responsibil-  tic  approach.  Moreover, 


How  to  use  your  Telex 
to  reach  anyone  who  doesn't 
have  a  Telex. 


If  you’re  on  the 
I  Telex/TWX® 

■  network,  or 
1  interconnect  with 
I  it,  you  can  use  ■ 
f  Mailgram® 

I  messages  for  fast 
relief  from  the 
headaches  of  off- 
network  traffic. 
With  Mailgram 
■  messages,  your 
network  users  will  get  predictable,  next- 
business-day  delivery  of  their  important 
messages  anywhere  in  the  U.S.  or  Canada  to  any 
off-network  location. 

You  get  electronic  mail  capability  plus  an 
overnight  improvement 


All  without  an 
additional  investment 
And  since  Mailgram  Sgb. 

messages  can  be  sent 
directly  from 
Telex/TWX,  we’re  probably  compatible  with 
your  present  facilities.  For  details,  write  to 
David  Shoenfeld  at  Western  Union,  One  Lake 
Street  Upper  Saddle  River,  NJ 


Western  Union's  Mailgram  Service. 


in  September. 

The  U.S.  is  now  actively  promoting 
the  guidelines  as  minimum  standards 
for  corporate  behavior.  Despite  the 
permissive,  nonbinding  nature  of  the 
guidelines,  it  is  anticipated  that  their 
adoption  in  spirit  will  do  much  to  ame- 


rding  the  security  of  personal  data 
at  transits  or  is  processed  in  the  U.S. 
d  therefore  the  barriers  to  interna- 
nal  data  flow. 


idly,  the  guideli 
:y  principles  an 


i  consent  of  the  subject. 

The  data  collected  should  be  rele¬ 
vant  to  the  purpose  for  which  it  was 
collected,  which  should  be  specified 
-1—  ‘o  or  at  the  time  of  collection. 


•  Data  should  not  be  disclosed  to  any 
>ther  party  than  that  originally  speci- 
ied,  except  with  the  consent  of  the 
iubject  or  under  authority  of  law. 


ect  the  security  of  the  data  against  un- 
luthorized  access,  use  or  destruction. 
Furthermore,  the  individual  data  sub- 
ect  is  accorded  the  following  rights: 


To  know  ( 
se  decisio 
grounds. 


:uracy  of  data  and 


The  Council  of  Europe,  of  which  the 
Lf.S.  is  not  a  member,  aho  finalized  a 
Convention  for  the  Protection  of  In¬ 
dividuals  with  Regard  to  the  Auto- 
Tiatic  Processing  of  Personal  Data"  in 
September  —  effective  after  five  coun- 


|  binding  on  its  rignatories  and  as: 
r,  the  document  calls  for  pass 
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itions  are  struggling  to  determine 
role  of  computers,  telecommunications 
information  itself  in  their  economies." 


'Transborder  data  flow  restrictions 

appear  as  stopgap  measures  when  viewed  against 

die  visionary  development  of  national  informatics  plans." 


"Present  informatics  plans  fail 
to  accede  to  the  most  elemental  factor  in  die 
tele-informatics  environment  —  global  interdependence." 


"Already,  many  less-developed  countries 
advocate  a  right  to  control  all  information 
gleaned  within  the  borders  of  a  nation-state." 


"The  development  of  an  informatics  plan 
is  not  inherently  evfl.  Indeed,  there  is  a 
consensus  that  every  nation  must  formulate  one." 


it  the  devel-  t  ....  _ 

cvssarily  re-  exacerbate  d 
rictive.  even  counterproduc-  development  of  inter 
'e  information  laws,  taxes,  or  world  law  and  corn 


informatics  plans  is  not  neces-  chanbnent  with  the  concept  of  tariffs,  regulations  and  poll-  tions  policy  so  badly  ne 
sarily  inherently  evil  or  some-  a  "post-industrial,  informa-  cies  which,  once  articulated  _  „  ,  , ... 

how  contrary  to- international  lion-based’^  economy  and  so-  and  on  the  books,”  will  be  Computer  Vulnerability 

amputer  vulnerability  mirror 


DECs  the  world's  leading  supplier  of 
general  purpose  minicomputers.  And  if  you're 
a  DEC  usee  you  know  that  their  equipment 
>  excellent. 

And  that  their  pricing  often  isn't. 

In  tact,  it  can  be  quite  a  problem.  So  can 
DECS  slow  delivery  (which  can  be  easily  6-9 
months!  restricted  service  and.  .  .  welt  you're 
a  DEC  user.  \bu  know  the  problems  better 
than  anybody. 

But  now  you  also  know  about  us. 

We're  Data  Systems  Services.  And  we  re  the 
people  who  can  do  what  we  believe  DEC  can  t 
deliver  in  days,  not  months;  provide  fast 
competent  service  for  DEC  and 
non-DEC  equipment  through  an 
established  third  party  or-  ^3 

ganization;  supply 


systems  at  a  fraction  of  DECs  prices;  and  more. 

Like  complete  subsystem  testing  and  bum- 
in  before  delivery.  Formatted  disk  packs.  An 
inventory  of  piug-to-plug  peripherals.  Turn-key 
installations.  And  trade-in  allowances,  too. 

Our  ooty  business  is  to  serve  the  DEC  user. 
And  in  a  totally  professional  way  that  we're 
willing  to  have  you  compare  with  DEC.  Or 
anyone  else. 

Of  course,  there  are  other  suppliers  you 
can  call.  But  do  they  offer  state-of-the-art 
subsystems?  Full  bum-in  and  formatting?  Are 
their  peripherals  completely  media  compatible 
arid  software  transparent?  Do  they  offer  reli¬ 
able  maintenance  and  service?  Will 

_  they  try  to  sell  you  more  than  you 

need?  Or  less  than  you  need? 

Here's  what  you 
realty  need;  ■ 
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in  the  process  of  drafting  a  pa¬ 
per.  Observations  on  Vulifrr- 
ability  of  Computerized  So? 


ted.  How  vulnerable" 
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"The  Swedish  government  functions  as  a 
great  storehouse  of  information,  which  could 
exert  undesirable  pressure  if  in  improper  hands." 


"Information  sovereignty  assumes  die 
proprietary  right  of  control  over  information, 
a  right  independent  of  DP  or  telecommunications." 


"Canada  projects  a  loss  of  cultural 

autonomy  with  lost  information  sovereignty 

and  has  proposed  vigorous  laws  to  maintain  them." 


"The  body  politic  in  the  U.S. 
has  not  fully  grasped  the  significance  of  the 
emerging  transborder  data  barriers  and  their  impact" 


"There  are  signs  that  the  U.S.  growth 
in  high-technology  industries  may  be  slowing 
down  due  to  a  decline  in  research  and  development" 


'To  be  specific,  what  is  needed  is 
a  national  and  world  focus  on  the  implications 
of  the  new  global  communications  phenomena." 


Why  your  next  terminal  should  come  from 
a  communications  company. 

Y 
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"At  the  University  of  Illinois, 
the  extensive  network 
diagnostics  of  Timeplex 
multiplexers  help  us  easily 
trouble-shoot  our  network 
of  over  300  terminals” 


The  University  of  Illinois  Is  using 
over  60  Timeplex  SERIES  II 
MICROPLEXER1"*  statistical  mul¬ 
tiplexers  to  help  the  effi¬ 

cient  operation  of  Its  on-line 
Library  Circulation  System. 

Using  terminals,  the  system  ties 
the  libraries  of  17  universities 
together  In  a  network  that  dra- 
matlcally  multiplies  tlie  clrcula- 
tlon  list  available  to  students, 
professors  and  others. 

*  We  have  more  than  300  terml- 

other  devices  In  our  ICS  net¬ 
work,"  according  to  Dick  Preston, 
Senior  Network  Engineer.  “Time¬ 
plex  gives  us  a  comprehensive 
diagnostic  system  right  In  the 
stat  mux  to  help  determine 
which  device  has  malfunctioned, 
and  which  one  IS  a  potential 
problem." 

The  MICROPLEXER  provides  a 
variety  of  special  test  messages 
and  signals  to  help  users  test 
devloes  connected  to  It.  The  tests 
executed  from  the  front  panel  or 
the  optional  Supervisory  Bert  are 
the  most  extensive  available  on 
any  stat  mux. 

Concludes  Mr.  Preston:  “The  self- 
checks  fttuf  automatic  features  we 
get  with  our  Timeplex  equipment 
help  us  minimize  downtime  and 
keep  our  network  running  trou¬ 
ble-free." 


Dick  Preston 

Senior  Network  Engineer 


Memorex  re-de  fines 
your  options. 


Maybe^o  didn’t  know  we  had  such  a 
large  family  of  display  stations,  controllers, 
transmission  control  units  and  printers. 

Well,  there's  something  else  you  might  not 
know  about  the  Memorex  Communications 
product  family.  AH  of  our  family  members 
not  only  work  with  one  another,  they  also 
perform  well  with  the  equipment  you  might 
already  have. 

It’s  this  unique  flexibility  that  dramatically 
increases  your  options. 

Of  course,  every  product  in  the  Memorex 
Communications  family  has  certain  com¬ 
mon  characteristics  that  are  always  high 
on  your  list  of  data-processing  priorities. 

Like  proven  performance  that  has  been 
both  recognized  and  accepted  world  wide. 
Products  carefully  engineered  to  help 
assure  operator  comfort  and  improve  their 
productivity  and  accuracy.  Consistent  track 
records  of  quality,  availability  and  service. 
Plus  cost  effectiveness  made  possible 
through  energy  and  power-saving  features. 

So,  when  you  consider  acquiring  display 
stations,  controllers,  transmission  control 
units  and  printers— consider  the  options. 

For  all  the  specifics  on  every  member  of 
the  Memorex  family,  call  Laurie  Schuler 
at  (408)  996-9000.  Or  write  Memorex 
Communications,  18922  Forge  Drive, 
Cupertino,  California  95014. 


